Abstract. The complex physiological-hygienic evaluation of the working conditions of agricultural machine operators in the dynamics of the annual production cycle of growing crops is carried out. It is set that the machine operators performing basic types of work are subject to the combined effect of harmful factors of environment and labor process, the levels of which correspond by the degree of deviation from the hygienic standards to harmful labor conditions of 1-4 degrees (classes 3.1-3.4). Levels of blood pressure, hemodynamic and functional status (IFS) show tension of regulator systems and reducing of the body's adaptive capabilities of the machine operators that can be caused by exposure to adverse working conditions. Key words: agriculture machine operators, working conditions on the tractors and combine harvesters, functional disorders, tension of adaptation mechanisms.
Tractor operators and machine operators (hereafter -agricultural operators) that work with agricultural equipment expose themselves to various professional health risks. They include higher levels of noise and vibration created by equipment operation, dust (organic and mineral), exhaust fumes, microclimatic discomfort in the cab, physical and emotional loads [1] . The impact of hazardous working conditions can lead to functional disorders and dysfunction of organs and systems of agricultural operators, malfunction of adaptive mechanisms, development of preclinical and pathological changes that advance profession-related and professional diseases [3] .
For this reason, determining the risk factors that decrease the body functional reserves will help develop and implement timely measures to maintain the health of agricultural operators which is the biggest professional group of agricultural employees.
The purpose of the study is to assess the working conditions and their impact on the functional condition of the agricultural operators.
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Materials and methods. The hygienic studies included the measurement and hygienic assessment of the microclimate, noise and vibration, pollution of the working area, aerosols of predominantly fibrogenic action (APFA) and hazardous chemical pollutants, hard and intensive labor when operating a tractor or grain harvester, the most common equipment in the agricultural fleet of tractors. The study of the working conditions was conducted with the use of common hygienic methods and equipment when performing the main seasonal field works during the annual production cycles (harrowing, grubbing, grain seeding, and grain harvesting) at the farms in Saratov region that specialize in grain production.
The physiological studies were conducted in a group of 96 male operators in the field before the shift. The average age was 42.5±11.5 years, the average length of service in the profession -22.9±11.1 years. Among the examined, those with a length of service in the profession of under 10 years totaled 15.6%, from 11 to 20 years -30.2%, from 21 to 30 years -31.3$, and more than 30 years of service -22.9%.
The anthropometric indices were studied including height, weight, body mass index (BMI). With the help of the Korotkov sound method, we measured the heart rate (HR), systolic normal is 30-50 mm Hg, the average dynamic pressure (ADP), which normally ranges from 75 to 85 mmHg, minute volume of blood (MVB) that in healthy people equals 4-8 l/min, and total peripheral vascular resistance movement of blood (TPR) which normally can be in the range of 1,400 to 2,500 dynes. We calculated the cardiovascular endurance coefficient (EC), the increase in which indicates a weaker heart function, and decrease -a stronger heart function (normally EC equals 12-16).
To assess the heart condition, we used a computer heart screening system "Cardiovisor - Statistical processing of the study results was carried out using electronic tables by Microsoft and Statistica 10. We calculated the arithmetical mean (M) and standard deviation (SD). The statistical significance of the test values in the subgroups was determined using Mann-Whitney U-test. The differences were considered statistically significant at р < 0.05.
Results and discussion. It was determined that during the entire annual production cycle, agricultural operators are exposed to a series of hazardous production and labor factors. Their deviation from the current hygienic standards matched with hazardous working conditions of the 1 st -4 th level (classes 3.1 -3.4) depending on the type of work and the operated machines ( Table   1 ).
The cabs of the tractors and grain harvesters of older Russian models which do not have Air pollution included diesel internal combustion engine exhaust -a gas mixture (carbon oxide, nitrogen oxide, aldehydes, sulfur dioxide) which is continuously present in the breathing area in concentrations that do not exceed the maximum allowable levels. Labor difficulty when operating agricultural equipment is formed due to dynamic and static physical loads, and uncomfortable working posture. Labor intensity is determined by emotional and nervous intensity due to higher level of responsibility for the final result, tight field works schedule, and unbalanced work management. By the hygienic criteria R 2.2.2006-05, they were assessed as hazardous of the 1 st and 2 nd level (classes 3.1 -3.2).
The study results that describe the functional condition of the cardiovascular system of the operators are presented in Table 2 below. The data above shows that the mean group value (MGV) in the examined group exceeded the norm which may be considered an unfavorable symptom that indicates a disturbance in the compensation-adaptation abilities of the cardiovascular system and risks of hypertension [2] . The The revealed changes in the hemodynamics indicators in the examined operators indicate a desynchronization between the bloodflow regulation meachanisms which may be considered a sign of prepathological changes.
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Health Risk Analysis Risk assessment practice estimated according to the heart screening data interpretation procedure as complete absence of any significant deviations from the ideal heart model, value <15% indicated that no significant deviations were revealed, from 15 to 19% -indicated a boundary condition, >20% -a possible pathology. The "Myocard" index equal to 100% corresponded to a pathological complex related to a large degree of deviation in almost all the heart chambers. In the examined group of operators, the mean group value of the indicator did not exceed 15% meaning that no significant myocardium changes were revealed. However, it is noteworthy that all the examined subgroups had people with boundary conditions.
The results of the IFC study which reflects a potential ability of the body to adapt to the loads, including production activity are presented in Table 3 .
T a b l e 3 Adaptation reserves in the bodies of agricultural operators Length The table shows that the mean group IFC (index of functional changes) value in the examined operators totaled 2.786±0.82 which fell under the functional strain condition. With longer service, its value changed reaching 3.144±1.11 in the group with the length of service of >30 years which indicates weaker adaptation abilities in the group and unsatisfactory adaptation to the actual load on the body. At the same time, we revealed statistically significant differences between the IFC levels in the 3 rd and 4 th groups as compared to group 2 (р = 0,004182 and р = 0,000658 respectively). 
